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Supplementary  Figure  1.  Reconstitution  analysis  of  humanized  mice
Flow  cytometry  was  used  to  analyze  the  level  of  chimerism  before  infection.  a,  Percentage  of  human  CD45+    
(hu-­CD45+)  cells  of  total  CD45+  cells  in  peripheral  blood  of  hu-­mice  (left).  Percentage  of  human  CD3+  and  
CD19+  cells  of  total  hu-­CD45+  cells  (middle)  and  the  distribution  of  human  CD4+  and  CD8+  T  cells  within  the  
human  CD3+  population  (right).  b,  Plot  shows  viremia  in  copies/ml  14-­20  days  after  infection  with  HIV-­1
YU2
  
(y-­axis)  and  absolute  numbers  of  CD4+  T  cells/µl  in  peripheral  blood  (x-­axis).  Each  dot  represents  a  single  
mouse.  Spearman  correlation  coefficient  (rho)  between  viral  load  and  CD4+  T  cells  was  used  to  determine  
correlation   (GraphPad   Prism   version   5.0b   for  Mac  OS  X).  HIV-­1
YU2  
infection   of   hu-­mice  with   a   higher  
number  of  CD4+  T  cells  in  peripheral  blood  correlates  with  a  higher  viral  load  after  14-­20  days  post  infection.    
c,  Reconstitution  data  for  all  HIV-­1
YU2  
-­infected  hu-­mice.        
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Supplementary  Figure  2.  Standards  used  in  qPCR  assay  to  determine  HIV-­1  viral  load
a,  Averages  of  fifteen  consecutive  experiments  with  standard  curve  generated  from  five-­fold  serial  dilutions  of  
RNA  extracted   from  1.74  x  108  copies/ml  HIV-­1
NL4-­3/BaL
.  Error  bars   reflect   standard  deviation.  b,  Viral   load  
values  from  two  experiments  containing  three  replicates  per  mouse  (two  replicates  in  one  experiment  (Exp.  1,  
gray)  and  the  third  replicate  in  a  second  experiment  (Exp.  2,  black)).  Error  bars  for  Exp.  1  reflect  range  between  
replicate  values.  c,  Intra-­assay  and  inter-­assay  variation  were  <  log
10
  (0.5)  units.  d,  Cycle  threshold  values  are  
shown  for  two  independent  standards  (Standard  no.  1;;  1.74  x  108  copies/ml;;  Standard  no.  2;;  2.6  x  106  copies/ml)  
extracted  for  each  qPCR  experiment.  Cycle  threshold  variation  between  experiments  similarly  affected  both  
standards.
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Supplementary  Figure  3.  CD4+/CD8+  T  cell  ratio  in  HIV-­1
YU2
-­infected  hu-­mice  
a,   CD4+/CD8+   ratios   in   untreated   control   and   penta-­mix-­treated  mice   prior   to  HIV-­1
YU2
   infection.   Both  
groups  had  similar  baseline  CD4+/CD8+  T  cell  ratios  (P=0.8;;  unpaired  Student’s  t-­test).  ns,  not  significant.  
b,  CD4+/CD8+  baseline  levels  are  normalized  to  1  and  changes  in  ratio  are  measured  over  time  for  control  
and  penta-­mix-­treated  mice  (day  0  reflects  day  of  infection).  In  penta-­mix-­treated  mice  blue  colored  lines  
reflect   the   time   from   infection   until   therapy   was   stopped.   Yellow   line   illustrates   the   changes   of   the  
CD4+/CD8+  T  cell  ratio  after  discontinuing  penta-­mix  therapy.
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Supplementary  Figure  4.  Quantification  of  PCR-­induced  mutations  and  detection  of  HIV-­1  diversification
a,  Each  horizontal  gray  bar  represents  the  sequence  of  a  single  gp120  clone  obtained  by  applying  amplifica-­
tion  and  cloning  techniques  using  monoclonal  wild-­type  HIV-­1
YU2
  as  an  RNA  template.  Synonymous  nucleo-­
tide  substitutions  are  indicated  in  green  while  non-­synonymous  substitutions  are  shown  in  red.  Sequences  are  
grouped  by  the  polymerases  used  in  PCR  amplification  (either  Advantage  2  or  Expand  High  Fidelity).  Verti-­
cal   black   bars   on   the   y-­axis   indicate   groups   of   clones   that   came   from   the   same   starting  HIV-­1
YU2
   RNA  
template.  Concentrations  of  the  RNA  template  (copies/ml)  are  indicated.  Overall,  amplification  with  Advan-­
tage  2  Polymerase  induced  38  substitutions  over  37,275  base  pairs,  corresponding  to  an  error  rate  of  1.02  x  
10-­3  per  base.  The  amplification  with  Expand  High  Fidelity  polymerase  induced  24  substitutions  over  38,766  
base  pairs,  corresponding  to  an  error  rate  of  6.19  x  10-­4  per  base.  Of  note,  the  starting  concentration  of  the  
RNA  template  did  not  lead  to  a  significant  difference  in  PCR-­induced  nucleotide  substitutions.  b,  Number  of  
PCR-­induced  nucleotide  substitutions  within  individual  gp120  clones  is  compared  to  nucleotide  substitutions  
observed  in  HIV-­1
YU2
-­infected  mice  (sequences  obtained  from  control  group,  Supplementary  Fig.  6  and  7).  
While  the  majority  of  gp120  clones  have  0  or  1  PCR-­induced  mutation,  most  of  gp120  clones  from  infected  
mice   carry   multiple   nucleotide   substitutions.   Mean   is   indicated   in   red.   PCR-­reactions   were   generally  
performed  using  Expand  High  Fidelity  Polymerase.  Significant   statistical  differences  among  groups  were  
determined   by   using   a  Kruskal-­Wallis   test  with  Mann-­Whitney  U   post-­hoc   test.   Level   of   significance   is  
indicated  by  asteriks  (***P  ??????????????????????????????
ns
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b
d
c
3BC176 PG16 45-­46G54W PGT128 10-­1074
t1/2   (days) 6.3 2.5 0.7 2.2 3.1
YU2.DGIC50  (µg/ml) 0.29 0.29 0.02 0.16 0.13
Supplementary  Figure  5.  t
1/2
  estimation  of  broadly  neutralizing  antibodies  in  mice  
a,  Antibody   serum   concentration   (µg/ml)   in   NOD  Rag1-­/-­   ?????null   mice   after   injection   (i.v.)   of   0.5   mg  
antibody   (day   0,   red   arrow).  Antibody   concentrations  were  measured   by  ELISA   and  mean   and   standard  
deviation  for   the   indicated  number  of  mice  are  shown.  b,   t
1/2
  of   the  antibodies  measured   in  NOD  Rag1-­/-­              
?????null   mice.   c,   Neutralizing   activity   (IC
50
)   of   antibodies   against  YU2.DG   and   average   t
1/2
-­values   of  
antibodies  used  in  experiments.  Neutralization  activity  is  color-­coded  and  IC
50
-­values  between  0.01  and  0.1  
µg/ml   are   shown   in   red   and   IC
50
-­values   >   0.1   µg/ml   in   orange.  d,  Antibody   concentrations   in   hu-­mice  
injected  on  the  schedule  as  in  all  treatment  experiments.  Green  arrows  indicate  subcutaneous  injections  of  0.5  
mg  antibody.  Based  on  its  significantly  longer  t
1/2
,  3BC176  was  injected  only  once  a  week.  Shown  are  mean  
and   standard   deviation   for   the   indicated   number   of   mice.   The   absence   of   endogenous   antibodies   was  
confirmed  in  all  mice  used  for  t
1/2
  experiments.
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Supplementary  Figure  6.  Mutation  analysis  of  gp120  sequences  within  the  first  7  days  of  antibody  treatment
Individual  gp120  nucleotide  sequences  are  represented  by  horizontal  gray  bars  with  silent  mutations  indicated  
in  green  and  replacement  mutations  in  red.  Bold  gray  bars  represent  deletions  and  mutations  that  produced  a  
stop  codon  are  indicated  by  asterisks  (*).  All  substitutions  are  relative  to  HIV-­1
YU2
  (acc.  number  M93258)  and  
numbered  according  to  HXBc2.  Beside  the  control  sample  (no  treatment),  all  sequences  were  obtained  6-­7  days  
after   initiation  of  antibody   therapy.  Sequences  are  organized  by   the  mouse   from  which   the  viral   clone  was  
obtained  (y-­axis).  6-­7  days  after  initiation  of  therapy,  i.e.  before  viral  rebound,  we  found  no  recurrent  mutations  
that  mapped  to  known  epitope  targets  in  any  of  the  treatment  groups.  
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Supplementary  Figure  7.  Monotherapy  with  broadly  neutralizing  antibodies  selects  for  viral  escapes  
a,   Individual   gp120   envelope   sequences   are   represented   by   horizontal   gray   bars   with   silent   mutations  
indicated  in  green  and  amino  acid  replacements  in  red.  Black  asterisks  represent  mutations  generating  a  stop  
codon   and   bold   gray   bars   deletions.  All   mutations   are   relative   to   HIV-­1
YU2
   (acc.   number  M93258)   and  
numbered  according  to  HXBc2.  Sequences  are  organized  by  individual  mice  (mouse  ID,  y-­axis)  from  which  
they  were  obtained.  Highlighted  sites   refer   to   recurrent  mutations  as  defined  by  amino  acid  substitutions  
within   3   amino   acids   in   the  majority   of   sequences   in   at   least   two  mice   (Supplementary  Table   2).   Blue  
highlighted   areas   are   sites   in   which   selected   mutations   confer   resistance   to   respective   antibodies  
(Supplementary   Fig.   8).   Gray   highlighted   areas   in   control   group   show   recurrent   mutations   indicating   a  
positive  selection  process  (Supplementary  Table  2a)19.  Gray  highlighted  area  in  3BC176  reflects  a  recurrent  
mutation  that  does  not  confer  resistance  to  3BC176  (Supplementary  Fig.  8).    
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YU2 Identified  in  (mouse  ID) 3BC176 PG16 45-­46G54W PGT128 10-­1074
wt -­ 0.319 0.612 0.024 0.169 0.312
Frequent  mutation  in  3BC176-­treated  mice
G471R* 44,  55,  64,  74 0.159 0.154 0.008 0.020 0.091
Frequent  mutations  in  PG16-­treated  mice
N160K 22,  25,  38,  43,  49,  56,  73 0.145 >50 0.007 0.086 0.155
T162N 22,  25,  56,  79 0.154 >50 0.013 0.166 0.175
Frequent  mutations  in  45-­46G54W-­treated  mice
N279H 2 0.209 0.294 >50 0.064 0.177
N280Y 25,  49,  76 0.276 0.145 >50 0.031 0.126
Frequent  mutations  in  PGT128  or  10-­1074-­treated  mice
N332K 135,  147,  148,  153,  154,  162 0.232 0.988 0.017 >50 >50
N332Y 135,  145,  162 0.269 0.632 0.010 >50 13.596
S334N 135,  145 0.218 0.615 0.020 >50 7.308
Frequent  mutations  in  tri-­mix-­treated  mice
T162I-­G458D 16 0.275 >50 14.330 0.012 0.047
T162N-­N280Y 25 0.138 >50 >50 0.027 0.079
Theoretical  penta-­mix  escape  mutations
N160K-­N280Y-­N332K -­ 0.146 >50 >50 >50 >50
N160K-­A281T-­N332K -­ 0.100 >50 >50 >50 >50
T162I-­N280Y-­N332K -­ 0.130 >50 >50 >50 >50
T162I-­N279K-­N332K -­ 0.149 >50 >50 >50 >50
Passenger  mutations
Y61H 58 0.243 0.285 0.015 0.098 0.260
E102K 43,  64,  154 0.173 0.341 0.023 0.110 0.207
N295S   148,  154 0.347 0.500 0.017 0.145 0.159
I311M 3 0.230 2.670 0.013 0.248 0.253
S365L 15,  74 0.260 0.273 0.009 0.045 0.153
G366E 38,  44,  148,  153,  162 0.187 0.167 0.001 0.021 0.074
I371M 28,  38,  74,  148,  161 0.200 0.303 0.013 0.064 0.164
N413K 148,  154,  162 0.188 0.557 0.014 0.032 0.109
E429K 16,  33,  65 0.146 0.503 0.017 0.082 0.167
N295S-­G366E-­N413K -­ 0.222 0.131 0.001 0.012 0.021
Signature  mutations  +  passenger  mutations
T162I-­Y61H 58 0.156 >50 0.014 0.088 0.115
T162N-­V430E 79 0.167 >50 0.003 0.037 0.106
N280Y-­A174T 76 0.064 0.138 >50 0.010 0.021
N332S-­N413K -­ 0.181 0.526 0.017 >50 >50
*APOBEC3G/F  motif
  <  0.1
>  0.1  -­  1.0
>  1  -­  10
>  10  -­  50
>  50
IC50   (µg/ml)  in  TZM.bl  neutralization  assay
Supplementary  Figure  8.  Neutralization  activity  of  bNAbs  against  YU2-­mutants
IC
50
-­values  are  shown  for  the  indicated  antibodies  on  YU2-­mutant  virions.  Neutralization  activity  is  color-­
coded  and  IC
50
-­values  <  0.1  µg/ml  are  shown  in  red,  values  between  0.1  and  1.0  µg/ml  in  orange,  >  1  –  10  
µg/ml  in  dark  yellow,  >  10  to  50  µg/ml  in  yellow  and  values  >  50  µg/ml  in  white.      
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Clade MeanIC80* Coverage  (%)1 MeanIC80* Coverage  (%)1
A 0.012 100 0.007 100
AC 0.138 100 0.097 100
ACD 0.273 100 0.036 100
B 0.140 100 0.035 100
BC 0.082 100 0.028 100
C 0.086 100 0.042 100
CD 0.179 100 0.037 100
D 0.306 100 0.170 100
G 0.063 88 0.023 100
CRF01_AE 0.547 93 0.251 93
CRF02_AG 0.103 100 0.048 100
All  tested  strains 0.121 98 0.046 99
tri-­mix penta-­mix
mAbs  represented  
in  mix
          3BC176,  PG16,  45-­46G54W         3BC176,  PG16,  45-­46G54W
PGT128,  10-­1074
Geometric  Mean*;;  Percentage  of  viruses  with  IC80  <  10  µg/ml
1
      
Virus  ID Clade   IC50*   IC80*   IC50*   IC80*
6535.3 B 0.109 0.304 0.010 0.027
QH0692.42 B 0.069 0.324 0.015 0.043
SC422661.8 B 0.021 0.098 0.006 0.042
PVO.4 B 0.071 0.345 0.009 0.033
TRO.11 B 0.063 0.231 0.007 0.031
YU2.DG B 0.024 0.086 0.015 0.044
AC10.0.29 B 0.015 0.123 0.003 0.018
RHPA4259.7 B 0.004 0.020 0.002 0.016
THRO4156.18 B 0.265 1.337 0.264 1.362
REJO4541.67 B 0.003 0.016 0.002 0.009
TRJO4551.58 B 0.016 0.078 0.006 0.026
WITO4160.33 B 0.005 0.021 0.004 0.020
CAAN5342.A2 B 0.078 0.386 0.011 0.041
WEAU_d15_410_787 B  (T/F)1 0.009 0.031 0.004 0.016
1006_11_C3_1601 B  (T/F)1 0.010 0.064 0.002 0.006
1054_07_TC4_1499 B  (T/F)1 0.115 0.785 0.019 0.132
1056_10_TA11_1826 B  (T/F)1 0.093 0.375 0.005 0.030
1012_11_TC21_3257 B  (T/F)1 0.003 0.020 0.001 0.008
6240_08_TA5_4622 B  (T/F)1 0.255 0.917 0.026 0.093
6244_13_B5_4576 B  (T/F)1 0.024 0.117 0.012 0.059
62357_14_D3_4589 B  (T/F)1 0.046 0.204 0.023 0.108
SC05_8C11_2344 B  (T/F)1 0.051 0.181 0.009 0.034
  
tri-­mix penta-­mix
mAbs  represented  
in  mix
          3BC176,  PG16,  45-­46G54W         3BC176,  PG16,  45-­46G54W
PGT128,  10-­1074
a
b
Du156.12 C 0.008 0.029 0.004 0.015
Du172.17 C 0.117 0.554 0.025 0.111
Du422.1 C 0.152 1.605 0.026 0.090
ZM197M.PB7 C 0.082 0.384 0.063 0.448
ZM214M.PL15 C 0.061 0.339 0.041 0.217
ZM233M.PB6 C 0.003 0.014 0.004 0.013
ZM249M.PL1 C 0.006 0.027 0.006 0.028
ZM53M.PB12 C 0.020 0.073 0.018 0.063
ZM109F.PB4 C 0.022 0.101 0.019 0.088
ZM135M.PL10a C 0.085 0.385 0.047 0.169
CAP45.2.00.G3 C 0.002 0.008 0.002 0.007
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mAbs  represented  
in  mix
b  (continued  I)
HIV-­001428-­2.42 C <0.001 0.001 <0.001 0.002
HIV-­0013095-­2.11 C 0.002 0.019 0.005 0.024
HIV-­16055-­2.3 C 0.002 0.009 0.002 0.009
HIV-­16845-­2.22 C 0.273 2.025 0.094 0.447
Ce1086_B2 C  (T/F)
1 0.019 0.125 0.017 0.103
Ce0393_C3 C  (T/F)
1 0.002 0.010 0.003 0.012
Ce1176_A3 C  (T/F)
1 0.008 0.036 0.003 0.012
Ce2010_F5 C  (T/F)
1 0.049 0.251 0.056 0.263
Ce0682_E4 C  (T/F)
1 0.013 0.085 0.010 0.061
Ce1172_H1 C  (T/F)
1 0.028 0.129 0.005 0.019
Ce2060_G9 C  (T/F)
1 0.027 0.110 0.025 0.100
Ce703010054_2A2 C  (T/F)
1 0.007 0.036 0.005 0.027
Virus  ID Clade   IC
50
*   IC
80
*   IC
50
*   IC
80
*
BF1266.431a C  (T/F)
1 0.003 0.012 0.003 0.012
246F  C1G C  (T/F)
1 0.209 1.191 0.007 0.018
249M  B10 C  (T/F)
1 0.015 0.043 0.013 0.044
ZM247v1(Rev-­) C  (T/F)
1 0.034 0.235 0.009 0.042
7030102001E5(Rev-­) C  (T/F)
1 0.089 0.597 0.006 0.021
1394C9G1(Rev-­) C  (T/F)
1 0.003 0.026 0.001 0.012
Ce704809221_1B3 C  (T/F)
1 0.008 0.066 0.003 0.031
CNE19 BC 0.008 0.036 0.005 0.018
CNE20 BC 0.048 0.237 0.001 0.003
CNE21 BC 0.012 0.086 0.004 0.015
CNE17 BC 0.029 0.114 0.023 0.087
CNE30 BC 0.137 0.374 0.074 0.248
CNE52 BC 0.013 0.059 0.010 0.044
CNE53 BC 0.007 0.029 0.004 0.013
CNE58 BC 0.010 0.038 0.012 0.043
MS208.A1 A 0.013 0.054 0.015 0.057
Q23.17 A 0.002 0.008 0.001 0.005
Q461.e2 A 0.028 0.141 0.036 0.174
Q769.d22 A 0.007 0.026 0.007 0.024
Q259.d2.17 A 0.003 0.018 0.004 0.016
Q842.d12 A 0.003 0.013 0.004 0.011
3415.v1.c1 A 0.001 0.003 <0.001 0.001
3365.v2.c2 A <0.001 0.002 <0.001 0.002
0260.v5.c36 A 0.009 0.059 0.003 0.015
tri-­mix penta-­mix
          3BC176,  PG16,  45-­46
G54W
        3BC176,  PG16,  45-­46
G54W
PGT128,  10-­1074
CAP210.2.00.E8 C 0.172 1.447 0.109 0.809
191955_A11 A  (T/F)
1 <0.001 0.003 <0.001 0.003
191084  B7-­19 A  (T/F)
1 <0.001 0.002 <0.001 0.001
9004SS_A3_4 A  (T/F)
1 0.001 0.008 <0.001 0.001  
T257-­31 CRF02_AG 0.001 0.004 0.001 0.004
928-­28 CRF02_AG 0.003 0.025 0.003 0.018
263-­8 CRF02_AG 0.019 0.091 0.019 0.067
T250-­4 CRF02_AG 0.005 0.015 0.001 0.004
T251-­18 CRF02_AG 0.549 1.867 0.285 1.261
T278-­50 CRF02_AG 0.578 5.223 0.049 0.161
T255-­34 CRF02_AG 0.024 0.080 0.021 0.071
211-­9 CRF02_AG 0.067 0.227 0.028 0.099
235-­47 CRF02_AG 0.017 0.052 0.016 0.046
620345.c01 CRF01_AE >10 >10 >10 >10
CNE8 CRF01_AE 0.062 0.223 0.012 0.045
C1080.c03 CRF01_AE 0.001 0.005 0.001 0.004
R2184.c04 CRF01_AE 0.011 0.044 0.008 0.028
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mAbs  represented  
in  mix
b  (continued  II)
Virus  ID Clade   IC
50
*   IC
80
*   IC
50
*   IC
80
*
tri-­mix penta-­mix
          3BC176,  PG16,  45-­46
G54W
        3BC176,  PG16,  45-­46
G54W
PGT128,  10-­1074
R1166.c01 CRF01_AE 0.095 0.472 0.076 0.373
C2101.c01 CRF01_AE 0.009 0.060 0.004 0.019
C3347.c11 CRF01_AE 0.004 0.021 0.002 0.008
C4118.c09 CRF01_AE 0.023 0.074 0.022 0.067
CNE5 CRF01_AE 0.010 0.035 0.005 0.026
BJOX009000.02.4 CRF01_AE 0.286 1.045 0.017 0.043
BJOX015000.11.5 CRF01_AE  (T/F)
1 0.120 0.788 0.011 0.067
BJOX010000.06.2 CRF01_AE  (T/F)
1 0.500 4.068 0.307 2.375
BJOX025000.01.1 CRF01_AE  (T/F)
1 0.056 0.249 0.028 0.189
BJOX028000.10.3 CRF01_AE  (T/F)
1 0.002 0.023 0.003 0.013
X1193_c1 G 0.015 0.062 0.008 0.032
P0402_c2_11 G 0.014 0.053 0.004 0.018
X1254_c3 G 0.010 0.035 0.006 0.024
X2088_c9 G >10 >10 0.008 0.024
X2131_C1_B5 G 0.020 0.097 0.006 0.023
P1981_C5_3 G 0.044 0.158 0.005 0.015
X1632_S2_B10 G 0.008 0.037 0.007 0.034
3016.v5.c45 D 0.724 4.070 0.735 4.155
A07412M1.vrc12 D 0.029 0.139 0.010 0.049
231965.c01 D 0.034 0.151 0.027 0.090
231966.c02 D 0.015 0.093 0.012 0.073
191821_E6_1 D  (T/F)
1 0.100 0.340 0.031 0.106
3817.v2.c59 CD 0.040 0.436 0.011 0.038
6480.v4.c25 CD 0.012 0.045 0.001 0.007
6952.v1.c20 CD 0.014 0.057 0.007 0.030
6811.v7.c18 CD 0.037 0.145 0.001 0.008
89-­F1_2_25 CD 0.202 1.128 0.206 1.135
3301.v1.c24 AC 0.004 0.020 0.003 0.011
6041.v3.c23 AC 0.002 0.013 0.002 0.010
6540.v4.c1 AC 0.105 0.883 0.072 0.547
6545.v4.c1 AC 0.196 1.570 0.212 1.453
0815.v3.c3 ACD 0.015 0.053 0.007 0.028
3103.v3.c10 ACD 0.406 1.411 0.014 0.047
      
Concentration  in  TZM-­bl  assay  (µg  of  each  antibody/ml)*;;  (T/F)  Transmitted  /  Founder  Virus1
Supplementary  Figure  9.  Neutralization  activity  of  tri-­  and  penta-­mix  
a,  Geometric  mean  IC
80
-­values  for  all  viruses  grouped  by  clades.  b,  Individual  IC
50
  and  IC
80
-­values  for  all  
tested  viral   strains.  Neutralization  activity   is  color-­coded  with  values  <  0.001  µg/ml  highlighted   in  blue,  
between  0.001  -­  0.01  µg/ml  in  red,  >  0.01  -­  0.1  µg/ml  in  orange,  >  0.1  -­  1  µg/ml  in  light  orange,  >  1  -­  10  
µg/ml  in  yellow  and  >  10  µg/ml  in  white.    
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Supplementary  Figure  10.  Comparing  viral  loads  of  tri-­  and  penta-­mix-­treated  mice  
Changes  in  log
10
  (RNA  copies/ml)  6-­7  days  and  27-­32  days  after  treatment  initiation  with  tri-­  and  penta-­mix.  
Columns  and  error  bars  represent  mean  and  standard  deviation,  respectively.  Kruskal-­Wallis  test  with  Dunn  
multiple  comparison  post-­hoc  test  was  performed  using  GraphPad  Prism  version  5.0b  for  Mac  OS  X,  Graph-­
Pad  Software,  San  Diego  California  USA.  Asterisks  (**P????????????P?????????????????????????????????????-­
ences  between  groups.
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Supplementary  Figure  11.  Re-­infection  of  mouse  ID21  and  ID129  
Viral  load  (copies/ml;;  blue  line)  and  concentration  of  YU2  gp120-­reactive  antibodies  (grey  line).  Red  arrows  
indicate  the  initial  infection  and  re-­infection  with  HIV-­1
YU2
  (57.5  ng  p24).  Grey  shaded  area  reflects  antibody  
treatment   (ID21,   tri-­mix;;   ID129,   penta-­mix).  Mouse   ID21  has   a   significant   slower   increase   in  viral   load  
compared   to   initial   infection.   Mouse   ID129   died   shortly   after   re-­infection   and   viral   load   could   not   be  
confirmed.
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Supplementary  Figure  12.  Sequence  analysis  during  penta-­mix  treatment
Individual  gp120  envelope  sequences  cloned  from  single  mice  (y-­axis)  during  penta-­mix  therapy  in  HIV-­
1
YU2
-­infected  hu-­mice.  Silent  mutations  are   indicated   in  green  and  amino  acid   replacements   in   red.  Black  
asterisks  represent  mutations  generating  a  stop  codon.  All  mutations  are  relative  to  HIV-­1
YU2
  and  numbered  
according  to  HXBc2.  Sequences  were  only  obtained  from  three  mice  and  all  of  these  sequences  carried  at  least  
one  stop  codon  (*)  at  residues  that  displayed  an  APOBEC3G/F  motif  (Supplementary  Table  3b).  Vertical  blue  
bars  highlight  sites  of  recurrent  mutations  that  were  found  in  mono-­  (PG16,  45-­46G54W,  PGT128,  10-­1074;;  Fig.  
1b,  d)  and  tri-­mix-­therapy  experiments  (Fig.  2a,  b,  c).  
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Hu-­mice  (HIV-­1+;;  control  group;;  no  treatment)  
Mouse  ID day  p.i. Total  IgG              
(µg/ml)
YU2  gp140-­specific  
IgG  (µg/ml)
day  p.i. IC50  YU2  
Titer  (1/x)
d49 2.5 <0.4 d29 <40
d62 4.1 <0.4 d93 <40
d77 3.1 <0.4 d127 <40
d108 1.3 <0.4
d35 <0.2 <0.4 d68 <40
d56 <0.2 <0.4 d160 <40
d67 <0.2 <0.4
d99 <0.2 <0.4
d140 <0.2 <0.4
d35 9.2 <0.4 d56 <40
d88 63.2 <0.4 d108 <40
d108 72.9 <0.4
d35 0.4 <0.4
d46 17.0 <0.4
ID27 d35 0.4 <0.4
d56 13.5 <0.4 d88 <40
d77 16.5 <0.4 d118 <40
d108 40.5 0.4 d140 <40
d118 43.7 <0.4
d140 12.7 <0.4
d14 53.5 <0.4 d28 <40
d28 43.7 <0.4 d47 <40
d62 13.5 <0.4 d106 <40
d92 12.4 <0.4
d120 8.6 <0.4
d14 <0.2 <0.4
d22 2.3 <0.4
d22 404.0 0.84 d22 <40
d65 47.8 <0.4 d65 <40
d100 7.6 <0.4 d120 <40
d14 <0.2 <0.4 d14 <40
d37 <0.2 <0.4 d59 <40
d59 <0.2 <0.4 d112 44
d99 <0.2 <0.4
d122 <0.2 <0.4
d14 0.6 <0.4 d43 <40
d30 0.4 <0.4 d90 63
d43 0.5 <0.4
d14 3.2 <0.4 d43 <40
d30 344.0 <0.4 d69 <40
d43 2.3 <0.4 d80 <40
ID138
ID179
ID196
ID26
ID35
ID42
ID68
ID81
ID10
ID19
ID24
Hu-­mice  (HIV-­1-­)
Mouse  ID day  p.i. Total  IgG              
(µg/ml)
YU2  gp140-­specific  
IgG  (µg/ml)
day  p.i. IC50  YU2  
Titer  (1/x)
Uninfected_1 -­ 0.4 <0.4 -­ <40
Uninfected_2 -­ 0.3 <0.4 -­ <40
Uninfected_3 -­ 53.5 <0.4 -­ <40
Uninfected_4 -­ 0.3 <0.4 -­ <40
Uninfected_5 -­ 0.2 <0.4 -­ <40
Uninfected_6 -­ <0.2 <0.4 -­ <40
Uninfected_7 -­ 0.4 <0.4 -­ <40
Uninfected_8 -­ 7.1 <0.4 -­ <40
Hu-­mice  (HIV-­1+;;  on  penta-­mix  treatment)  
Mouse  ID day  p.i. Total  IgG              
(µg/ml)
YU2  gp140-­specific  
IgG  (µg/ml)
day  p.i. IC50  YU2  
Titer  (1/x)
d37 763 194 d37 2,098
d54 943 344 d44 2,010
d30 674 213 d30 2894
d44 719 189 d44 2408
d30 299 145 d30 1671
d37 344 145 d37 2502
d23 763 131 d23 2052
d30 853 184 d30 2615
ID164
ID182
ID143
ID144
a
Total  IgG         <0.2     0.2  -­  1 >1  -­  10 >10  -­  100 >100  -­  1,000  
YU2  gp140-­reactive  IgG <0.4   0.4  -­  1   >1  -­  10 >10  -­  100 >100  -­  1,000  
IC50  YU2  Titer  (1/x) <40 40  -­  100 >100  -­  500 >500  -­  1,000 >1,000  -­  10,000
Legend
b
c
Supplementary  Figure  13.  Natural  antibody  response  to  HIV-­1
YU2
  infection  in  hu-­mice
Figure   shows  antibody  concentrations   in  µg/ml   for   total   IgG   for   the   indicated  mice   assayed   (ELISA)  on  
indicated  days  post  infection  (p.i.)  as  well  as  the  IC50  neutralization  titer  determined  in  TZM-­bl  neutralization  
assay.   a,   control   group;;   b,   penta-­mix   group   and   c,   uninfected   controls.   The   values   are   color-­coded   as  
indicated  in  the  legend  (bottom  right).
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4 10 19 24 26 27 35 33 42 68 81 138 179 196
-­19 -­19 -­19 -­19 -­19 -­19 -­19 -­16 -­22 -­16 -­16 -­16 -­16 -­16
-­4 -­4 -­4 -­4 -­4 -­4 -­4 -­2 -­2 -­2 -­2 -­2 -­2 -­2
12559 42557 28117 445625 2333324 270353 99767 112709 863479 4049 109304
6 861254 438965 7360 521698 302242 144892 2551762 6 2359463 143965 1188443 45043 7 112877 7 21624 426000
16 2400109 160172 -­ -­ 846982 787820 596315 14 1542299 275044 1358979 44295 14 232730 14 11734 83868
27 3768526 128898 7484 2373520 2232460 740999 5062670 25 1979994 46687 -­ 21 96100 27 28774 259586
37 269252 19334 6111511 531301 5940861 32 2203383 102232 119995 28 42775 37 101190 1078180
48 526309 27249 4164907 2118470 40 1468753 170417 42603 35 39836 44 29943 12165134
58 235363 5927 1951765 1692749 49 723970 134937 84095 43 37341 53 136896 13282190
69 78956 2150 446746 966527 61 55911 170226 50 70702 64 41802 1782816
80 9083 2756 448473 560410 70 36091 70221 59 10053 77 257199
89 7639 251 307096 526367 84 25319 40199 83 6719 90 38691
99 16756 861 560332 98 31687 -­ 96 5029 107 18153
108 17289 24583 498473 104 76865 7624 106 280 -­
121 9910 196714 -­ 113 n.s. -­
141 3822 -­ -­ -­D
a
y
s
  p
o
s
t  
tr
e
a
tm
e
n
t  
s
ta
rt
  (
D
P
T
)
Infection  (day)
Baseline  (day)
Baseline  (VL)
Control  group  (no  treatment)
Mouse  ID
3BC176
15 44 54* 55 64 74
-­16 -­22 -­22 -­22 -­16 -­16
-­2 -­2 -­2 -­2 -­2 -­2
227177 261804 78045 38029 142500 14656
6 281722 366467 103068 151004 1580631 21488
14 174466 2441601 578553 537092 12356151 60352
25 192222 210288 75251 1178832 6915007 167914
32 346170 151904 1700792 3326810 240012
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
D
P
T
PG16
28 38 40 58 73 79
-­16 -­22 -­22 -­16 -­16 -­16
-­2 -­2 -­2 -­2 -­2 -­2
99928 688868 61557 87455 243250 128046
6 25988 169567 37563 53376 412056 139040
14 121900 973647 302345 101537 414229 102253
25 63435 138489 317202 84262 50751 362886
32 595707 311890 398158 27369 18365 152846
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
D
P
T
45-­46G54W
2 3 23 36 41 48 50 63* 76
-­19 -­19 -­19 -­19 -­22 -­22 -­22 -­16 -­16
-­4 -­4 -­4 -­4 -­2 -­2 -­2 -­2 -­2
629463 39716 9976 19905 272247 112982 34730 114241 224901
6 184104 140913 n.s. 56210 6 27262 13141 6164 4061832 57127
16 837599 -­ 61792 910587 14 742965 444473 91382 291465
27 801095 1076198 41609 7311979 25 52955 223218 60463 193526
37 685542 2366599 16901 21247814 32 36997 627990 138497 58443
45 220904 1187125 7338 2918687 40 11271 357898 8226 384810
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
D
P
T
135 140* 145 147 152*
-­16 -­16 -­16 -­16 -­16
-­2 -­2 -­2 -­2 -­2
137037 107560 227104 327419 98989
7 6835 6930 27681 23141 149723
14 807021 73891 156244 227983
21 487714 241959 89836
28 230085 32243 95923
D
P
T
PGT128
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
137 148 153 154 162
-­16 -­16 -­16 -­16 -­16
-­2 -­2 -­2 -­2 -­2
805747 141939 104624 159571 9031
7 1699 8580 19213 5793 n.s.
14 3200 194661 224872 40646 1283
21 168 227718 112973 82300 34267
28 268 172269 205211 57131 24468
D
P
T
10-­1074
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
a
b
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c
16 17 18 211 25 22 43 49 56 59 65
-­19 -­19 -­19 -­19 -­19 -­16 -­22 -­22 -­22 -­16 -­16
-­4 -­4 -­4 -­4 -­4 -­2 -­2 -­2 -­2 -­2 -­2
165566 44563 7924 35397 19905 1019114 23330 51701 943078 52893 165516
6 67552 15874 27707 7039 33859 6 143841 14458 15584 179076 2317 86441
16 451362 n.s. n.s. n.s. 367300 14 796486 28763 1216982 1863123 639 1197450
27 150653 10869 n.s. 8459 401537 25 3446689 121291 2213055 238519 n.s. 885727
37 31963 n.s. 411 n.s. 2745969 32 4494498 227204 3423605 358257 236 3370611
48 23012 n.s. 32485 n.s. 784251 40 5885043 493859 3630949 176487 102 5086928
58 75346 n.s. 69458 n.s. 49 6724073 211857 1200999 1105032 n.s. 980781
69 21628 n.s. 226293 n.s. 61 8008424 370699 370699 104327 700 1080749
80 17166 n.s. 566994 330 70 3051533 626688 120211 n.s. 804362
89 7066 85 968491 420 84 1050214 657043 76482 11484 3627320
99 9265 4819 1123326 1051 98 -­ 475753 79014 -­ -­
108 4652 46323 569922 560 104 665174 232975 44298 11661 958385
121 820 66890 924681 403 143 37745
141 226 3977 192168 653 152 49687
190 n.s. 10449 163 29531
201 3990
59 59 59 59 59 39 39 39 39 63 39Therapy  
stopped  (DPT)
tri-­mix
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
D
a
y
s
  p
o
s
t  
tr
e
a
tm
e
n
t  
s
ta
rt
Supplementary  Table  1  (continued)
d
a-­d,  Viral  loads  in  HIV-­1
YU2
-­infected  hu-­mice.  HIV-­1  viral  loads  in  RNA  copies/ml  of  plasma.  n.s.,  no  signal  detected  by  qPCR.  Values  below  the  limit  of  detection  (800  
copies/ml)  are   reported  when  a  qPCR  signal  was  obtained.   (1)  Re-­infection   (HIV-­1
YU2
)   of  mouse   ID21  on  day  129  post   treatment   start  with   tri-­mix.   (2)  Re-­infection  
(HIV-­1
YU2
)  of  mouse  ID129  on  day  180  post  treatment  start  with  penta-­mix.  (*)  Mice  not  included  in  analysis  because  of  early  death.  DPT,  days  post  initiation  of  treatment.
126* 128 1292 130 132 133 134 143 144 161 164 182 187 194
-­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16 -­16
-­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2 -­2
873414 89526 57379 806133 25162 433118 191723 169825 167491 4745 718883 187316 50166 91849
7 36475 n.s. 2031 142510 386 17420 3763 7 11381 865 n.s. 7 2163 31783 n.s. 570
16 16366 n.s. 294 n.s. 87 5266 4136 14 995 3380 n.s. 14 57 n.s. 40 311
23 n.s. 453 37611 18 7039 1173 21 504 4298 n.s. 27 n.s. 5847 626 361
31 n.s. 459 10417 n.s. 38703 345 28 257 182 n.s. 37 n.s. 1196 523 n.s.
37 n.s. 442 13753 n.s. 6145 n.s. 35 n.s. 1602 n.s. 44 51 1340 n.s. n.s.
44 n.s. n.s. 6066 n.s. 5468 790 43 n.s. 132 -­ 53 1611 656 355 16424
54 n.s. n.s. 3053 n.s. 7640 324 50 55 64 n.s. 64 n.s. n.s. n.s.
67 n.s. 1788 n.s. 4188 n.s. 59 n.s. 1723 481 77 5524231 n.s. 1340569
77 47 2397 70 n.s. n.s. n.s. 90 107431 n.s. 511470
84 209 1136 83 n.s. n.s. n.s. 100 n.s. 380957
93 n.s. 3771 96 n.s. n.s. n.s. 107 n.s. 31413
104 195 348 106 950 1510 n.s. 125 65764 7135
117 864 2036 113 n.s. 93427 n.s. 140 3101 10418
130 n.s. 991 131 13809 11845                  4977 157 2385 8946
140 n.s. 4829 146 35917 16292 160 6405 13366
147 n.s. 4149 163 96487 8550
165 n.s. 664
180 n.s.
197 803
42 52 52 42 52 52 49 49 35 31 60 42
Therapy  
stopped  (DPT)
penta-­mix
Mouse  ID
Infection  (day)
Baseline  (day)
Baseline  (VL)
D
a
y
s
  p
o
s
t  
tr
e
a
tm
e
n
t  
s
ta
rt
72*
-­16
-­2
32571
4417
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374 388 425 374 388 425
PEIVTHSFNCG FYCNSTQLF IKQIINMWQEV  CCAGAAATTGTAACACACAGTTTTAATTGTGGA  TTCTACTGTAATTCAACACAACTGTTT ATAAAACAAATTATAAATATGTGGCAGGAAGTA
Mouse  ID DPT
........... .....K... ........... .................................  ................A.......... .................................
........... .....K... ........... .................................  ................A.......... .................................
........... .....R... ........... .................................  ................G.......... .................................
........... .....K... ........... .................................  ................A.......... .................................
........... ......... ........... .................................  ........................... .................................
........... .....K... ........... .................................  ................A.......... .................................
........... .....R... .....K..... .................................  ................G.......... .................G...............
........... .....R... .....K..... .................................  ................G.......... .................G...............
......R.... ........... ........... ....................G............  ........................... .................................
......R.... ........... ........... ....................G............  ........................... .................................
........... ........... ........... .................................  ........................... .................................
........... ........... ........... .................................  ........................... .................................
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
 
........... .....A... .....K...K. .................................  ...............G........... .................A.........A.....
........... ......... ........... .................................  ........................... .................................
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... ........... .................................  ...............G........... .................................
........... .....K... .....K..... .................................  ................A.......... .................A...............
........... .....R... .....K..... .................................  ................G.......... .................G...............
........... .....K... .....K..... .................................  ................A.......... .................A...............
........... .....K... .....K..... .................................  ................A.......... .................A...............
........... .....K... .....K..... .................................  ................A.......... .................A...............
........... ...K..... .....K..... .................................  ...........A............... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
.....Y..... ......... .....K..... ...............T.................  ........................... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
........... ......... .....K..... .................................  ........................... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... .....A... .....K..... .................................  ...............G........... .................A...............
........... ......... ........... .................................  ........................... .................................
........... ......... ........... .................................  ........................... .................................
........... ......... ........... .................................  ........................... .................................
....S...... ......... ........... ............T....................  ........................... .................................
....S...... ......... ........... ............T....................  ........................... .................................
........... ......... ........... .................................  ........................... .................................
....S...... ......... ........... ............T....................  ........................... .................................
....S...... ......... ........... ............T....................  ........................... .................................
........... ...K....... .........K. .................................  ...........A............... ...........................A.....
........... .....K..... .........K. .................................  ................A.......... ...........................A.....
64196
68 14
138 14
Nucleotides
Residue  #
42
14
32
YU2  Residues
24 80
35 80
26 16
33
14
32
Supplementary  Table  2a
control
Amino  Acids
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Nucleotides
Supplementary  Table  2b
3BC176
Amino  Acids
471 471
EIFRPGGGDMR GAGATCTTCAGACCTGGAGGAGGAGATATGAGG
Mouse  ID DPT
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
.....R..... ...............A.................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
........... .................................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
14
32
Residue  #
YU2  Residues
15 14
44
54 14
471 471
EIFRPGGGDMR GAGATCTTCAGACCTGGAGGAGGAGATATGAGG
Mouse  ID DPT
........... .................................
........... .................................
........... .................................
.....R..... ...............A.................
........... .................................
........... .................................
........... .................................
.....R..... ...............A.................
........... .................................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
........... .................................
....L...... .............T...................
........... .................................
........... .................................
.....R..... ...............A.................
........... .................................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
.V...R..... ...G...........A.................
........... .................................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.....R..... ...............A.................
.........I. .............................A...
.....R..... ...............A.................
........... .................................
........... .................................
........... .................................
.....R..... ...............A.................
........... .................................
........... .................................
32
64
14
32
74 32
Residue  #
YU2  Residues
55
14
NucleotidesAmino  Acids
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Nucleotides
Supplementary  Table  2b  (continued  I)
PG16                                                                          45-­46G54W        
Amino  Acids Nucleotides
160,  162 160,  162
NCSFNITTSIR AACTGCTCTTTCAATATCACCACAAGCATAAGA
Mouse  ID DPT
......A.... ..................G..............
......A.... ..................G..............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......A.... ..................G..............
........... .................................
........... .................................
........... .................................
........... .................................
........... .................................
....K...... ..............G..................
........... .................................
....Y.....K ............T..................A.
....K...... ..............G..................
........... .................................
........... .................................
........... .................................
........... .................................
....K...... ..............G..................
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
......I.... ...................T.............
....S...... .............G...................
....S...... .............G...................
....K...... ..............A..................
....S...... .............G...................
......I.... ...................T.............
......A.... ..................G..............
......A.... ..................G..............
......I.... ...................T.............
......A.... ..................G..............
......N.... ...................A.............
......N.... ...................A.............
......N.... ...................A.............
......N.... ...................A.............
....D...... ............G....................
73 16
79
16
32
Residue  #
YU2  Residues
58 32
28 32
38
16
32
276-­281 458,  459 276              278-­281 458,  459
SENFTNNAKTI LTRDGGKDTNG TCT AAAATTTCACAAACAATGCTAAAACTATA TAAC GAG GGTGGTAAGGACACGAACGGG
Mouse  ID DPT
.....H..... ........... . .........C................. ....................
.....H..... ........... . .........C................. ....................
.....H..... ........... ..........C................. ....................
.......T... ........... ................A........... . ....................
........... ....D...... ............................ .A...................
........... ....D...... ............................ .A...................
........... ....D...... ............................ .A...................
........... ....D...... ............................ .A...................
........... .....V...Y. . ............................ ....T.............T.....
........... ....D...... ............................ .A...................
........... ....D...... ............................ .A...................
........... ....V...... ............................ .T...................
27 .......T... ............ ...............A........... . ....................
..S....T... ............ .G.............A........... . ....................
..S....T... ........... . .G.............A........... . ....................
..S....T... ........... . .G.............A........... . ....................
..S....T... ........... ..G.............A........... . ....................
..S....T... ........... . .G.............A........... . ....................
..S....T... ........... . .G.............A........... . ....................
  
.......T... ........... . ...............A........... . ....................
.......T... ........... . ...............A........... . ....................
.....I..... ........... . ..........T................ ....................
.....I..... ........... . ..........T................ ....................
.....K..... ........... . ...........A............... ....................
.....I..... ........... . ..........T................ ....................
.......T... ........... . ...............A........... . ....................
.......T... ........... . ...............A........... . ....................
....A..T... ........... .......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A........... . ....................
....A..T... ........... . ......G........A............ ....................
.G....Y.... ........... G. ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
......Y.... ........... . ............T.............. ....................
23
45
Residue  #
YU2  Residues
2 45
3 45
41 16
48 16
76 16
Amino  Acids
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Nucleotides
Supplementary  Table  2b  (continued  II)
PGT128                                                                              10-­1074        
Amino  Acids NucleotidesAmino  Acids
      332,  334                                               332,      334
RQAHCNLSKTQ  AGACAAGCACATTGTAACCTTAGTAAAACACAA
Mouse  ID DPT
.......X...  ......................N..........
.....Y.....  ...............T.................
.....K.....  .................A...............
.......N...  ......................A..........
.......N...  ......................A..........
.......N...  ......................A..........
 
.....Y.....  ...............T.................
.......N...  ......................A..........
.....Y.....  ...............T.................
.....T.....  ................C................
.....T.....  ................C................
 
.......N...  ......................A..........
.....Y.....  ...............T.................
.....Y.....  ...............T.................
.....Y.....  ...............T.................
.....T.....  ................C................
.....Y.....  ...............T.................
 
.....S.....  ................G................
.....X.....  ................GM...............
.....S.....  ................G................
 
.....S.....  ................G................
.....S.....  ................G................
.....X.....  ................GM...............
 
.....K.....  .................A...............
.....K.....  .................A...............
.....K.....  .................A...............
.....K.....  .................A...............
.....K.....  .................A...............
.....S.....  ................G................
.....S.....  ................G................
.....K.....  .................A...............
.....K.....  .................A...............
147
21
28
Residue  #
YU2  Residues
135
21
28
145
21
28
332 332
RQAHCNLSKTQ AGACAAGCACATTGTAACCTTAGTAAAACACAA
Mouse  ID DPT
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
.....K..... .................A...............
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Residue  #
YU2  Residues
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a,  b,  Mutation  analysis   of   gp120   clones   in   control   (a)   and  hu-­mice   treated  with  
single   bNAbs   (b).  Shown  are   recurrent  mutations   (red)   defined  as   substitutions  
within  a  range  of  3  amino  acids  occurring  in  the  majority  of  gp120  clones  in  more  
than  one  mouse.  DPT,  days  post  treatment  initiation.
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Supplementary  Table  3a  (continued)
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penta-­mix
Amino  Acids Nucleotides
35 112 147 338 479 35 112 147 338 479
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a,  b,  Mutation  analysis  of  gp120  clones  in  tri-­  and  penta-­mix-­treated  hu-­mice.  Shown  are  recurrent  mutations  (red)  defined  as  substitutions  within  a  range  of  3  amino  acids  occurring  
in  the  majority  of  gp120  clones  in  more  than  one  mouse.  For  penta-­mix  all  sites  in  which  stop  codons  were  detected  are  shown.  DPT,  days  post  treatment  initiation  and  day  at  which  
the  viral  RNA  was  obtained  for  sequencing.  R,  clones  obtained  after  cessation  of  therapy  at  the  time  of  rebound.  
